**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 8543-1-1 (1978): Methods of testing plastics, Part 1: 
Characterization of polymer structure and size, Section 1: 
Determination of molecular mass from viscosity [PCD 12 : 
Plastics] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■k^v / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



ISi BS43 { Part J Sec I )■ I97S 

Indian Standard 

METHODS OF TESTING PLASTICS 

PART I CHARACTERIZATION OF POLYMER 
STRUCTURE AND SIZE 

Section 1 Determination of Molecular Mass from Viscosity 



UDG 670-7 : 541*26-08 : 532*13 





© Copyright 1979 

INDIAN STANDARDS INSTITUTION 
MAKAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARC; 

NBWDELH[ 1J0002 

March W9 



IS : 8543 ( Part I/Sec 1 ) - 1978 

Indian Standard 

METHODS OF TESTING PLASTICS 

PART I CHARACTERIZATION OF POLYMER 
STRUCTURE AND SIZE 

Section 1 Determination of Molecular Mass from Viscosity 

Plastics Sectional Committee, PCDG 12 

Chairman Representing 

Db K.J. Balakbishna Ministry of Defence ( R&D ) 

Members 

Shbi K. K. Ganguli ( Alternate to 
DrK.J. Balakrishna) 
Db P. G. Antony Indian Plastics Ltd, Bombay 

Shbi N. L. Bibla ( Alternate ) 
Shbi S. Balasunder Central Institute of Plastics Engineering and Tools, 

Madras 
Shbi M. S, Fbancis ( Alternate ) 
Db P. K. Banebjee Polyolefins Industries Ltd, Bombay 

Db I. S. Bhabadwaj Indian Petrochemicals Corporation Ltd, 

Vadodara 
Shbi B. D. Chattebjee ( Alternate ) 
ShbiK. J. Bhatt State Trading Corporation of India Ltd, New 

Delhi 
Shbi D. Roy ( Alternate ) 
Shbi S. T. Bhojwani Bright Brothers Ltd, Bombay 

Shbi A. H. Khan ( Alternate ) 
Shbi H. G. Chuganee All India Plastics Manufacturers' Association, 

Bombay 
Shbi K. G. Hingobani ( Alternate ) 
Db S. K. Datta National Organic Chemical Industries Ltd, 

Bombay 
Shbi S. S. Ahluwalia ( Alternate ) 
Shbi O. P. Dhamija Export Inspection Council of India, Calcutta 

Shbi M. K. Unnikbishnan ( Alternate ) 
Shbi Dion Febnandes The Plastics & Linoleum Export Promotion 

Council, Bombay 
Shbi K. Ramani ( Alternate ) 
Shbi Chandbakant B. Gabwabe Garware Synthetics Pvt Ltd, Bombay 
Shbi H. S. Subi ( Alternate ) 

( Continued on page 2 ) 



© Copyright 1979 
INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 
reproduction in whole or in part by any means except with written permission of the 
publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 8543 ( Part I/Sec 1 ) - 1978 

( Continued from page 1 ) 

Members Representing 

Shri S. K. Jain Hoechst Dyes & Chemicals Ltd, Bombay 

Shri K. A. T. Varghese ( Alternate ) 
Dr S. Kkishkamurthy Indian Telephone Industries Ltd, Bangalore 

Shri B. Nagesh Bhat ( Alternate ) 
Shri P. R. Malhan Development Commissioner, Small Scale 

Industries, New Delhi 
Shri S. R, Singh ( Alternate ) 
Dr S. P. Manik Railway Board ( Ministry of Railways ) 

Shri N. Krishanappa ( Alternate ) 
Shri R. C. Misra Bharat Heavy Electricals Ltd, Bhopal 

Shri A. K. Bash ( Alternate ) 
Shri S. Mitra Calico Chemicals ( Plastics & Fibres Division ), 

Bombay 
Dr B. R. C. Anand ( Alternate ) 
Shri M. S. Ramamurthi Polychem Ltd, Bombay 

Shri C. U. Khandheria ( Alternate ) 
Shri S. Ramaswamy Chemicals and Plastics ( India ) Ltd, Madras 

Shri S. S. Gattani ( Alternate ) 
Dr A. V. R. Rao National Buildings Organization, New Delhi 

Shri O. P. Ratra (Alternate) 
Shri D. A. Rees The Metal Box Co of India Ltd, Calcutta; and 

Kosmek Plastics Manufacturing Ltd, Bombay 
Shri K. R. Narasimhan The Metal Box Co of India Ltd, Calcutta 

( Alternate I ) 
Shri I. D. Amqre ( Alternate II ) Kosmek Plastics Manufacturing Ltd, Bombay 
Dr R. B. Rqychoudhury Union Carbide India Ltd, Calcutta 

Shri S. H. Chickarmane (Alternate) 
Shri R. Santhanam The Alkali & Chemical Corporation of India Ltd, 

Calcutta 
Shri D. Jain ( Alternate ) 
Shri K. C. Seal National Test House, Calcutta 

Shri S. K. Bose ( Alternate ) 
Dr A. K. Sen Ministry of Defence ( DGI ) 

Shri O. P. Gupta ( Alternate ) 
Shri P. P. Sharma Directorate General of Technical Development, 

New Delhi 
Shri N. K. Aggarwal ( Alternate ) 
Shri S. Sixbbiah Directorate General of Supplies & Disposals, 

New Delhi 
Shri N. G. S. Iyer ( Alternate ) 
DrJ. Vaid Philips India Ltd, Pune 

Da S. P. Bhide ( Alternate ) 
Dr S. P. Vohra Bakelite Hylam Ltd, Hyderabad 

Shri Y. V. Chlttal ( Alternate ) 
Shri M. S. Saxena,. Director General, ISI (Ex-officio Member ) 

Director ( P&C^) 

Secretary 

Shri S. C. Kalra 
Deputy Director ( P&C ), ISI 

( Continued on page 12 ) 



IS : 8543 ( Part I/Sec 1) - 1978 

Indian Standard 

METHODS OF TESTING PLASTICS 

PART I CHARACTERIZATION OF POLYMER 
STRUCTURE AND SIZE 

Section 1 Determination of Molecular Mass from Viscosity 



0* FOREWORD 

0*1 This Indian Standard (Part I/Sec 1) was adopted by the Indian 
Standards Institution on 25 October 1978, after the draft finalized by the 
Plastics Sectional Committee had been approved by the Petroleum, Coal 
and Related Products Division Council. 

0.2 Methods of determination of molecular mass may be divided into two 
classifications, namely, primary and secondary. The former includes 
osmotic pressure and other colligative techniques, electronmicroscopy, gel 
permeation chromatography, ultracentrifugal and end-group analysis. In 
the secondary methods solution viscosity is widely used because of the 
simplicity of technique and apparatus. It is also used as a process control 
method. It is applicable to all polymers that dissolve completely without 
chemical reaction or degradation to form solutions that are stable at 
temperature between room temperature and about 150°C. 

0.3 The determination of dilute-solution viscosity provides one item of 
information towards the molecular characterization of polymers. When 
viscosity data are used in conjunction with other molecular parameters, 
the properties of polymers depending on their molecular structure may be 
better predicted. 

0.4 With certain restrictions, satisfactory correlations can be obtained 
between dilute-solution viscosity and molecular parameters, such as 
molecular mass or chain length. The most limiting restrictions which 
should be observed are as follows. 

0.4.1 It must be known that the polymers used to establish the correla- 
tions and those to which they are applied do not consist of or contain 
branched species. Basically a measure of molecular size and not 
molecular mass, the dilute-solution viscosity may be correlated appropria- 
tely with the molecular mass or chain length only if there is a unique 
relationship between the mass and the size of the dissolved polymer 



IS : 8543 ( Part I/Sec 1 ) - 1978 

molecules. This is the case for linear, but not for most branched 
polymers. Caution should be exercised in applying empirical viscosity- 
molecular mass relationships to polymers of unknown or uncertain 
structure since unsuspected branching may exist. 

0.4.2 For reasons similar to those outlined in 0.4.1, it must be required 
that the polymers to which the correlations are applied have the same 
chemical composition as those used in establishing the relationships. 

0.5 For polymers meeting the restrictions of 0.4, empirical relationships 
can be developed between the dilute-solution viscosity of a polymer and 
its hydrodynamic volume or average chain dimension ( radius of gyration 
or end-to-end distance ). Such relationships depend upon any variables 
influencing the molecular size of the dissolved polymer. The most 
important of these variables are solvent type and temperature. Thus, the 
solution viscosity of a given polymer specimen depends on the choice of 
these variables, and they must always be specified with the viscosity for 
complete identification. 

0.6 The further empirical interpretation of viscosity data in terms of 
molecular mass rather than size requires control of the variables described 
in 0.4. 

0.7 The solution viscosity of a polymer of sufficiently high molecular 
mass may depend on rate of shear in the viscometer, and the viscosity of 
a polyelectrolyte ( polymer containing ionizable chemical groupings ) will 
depend on the composition and ionic strength of the solvent. Special 
precautions beyond the scope of this method are required when measuring 
such polymers. 

0.8 Finally, the viscosity of polymer solutions may be affected drastically 
by the presence of recognized or unrecognized additives in the sample, 
including but not limited to colourants, fillers, or low-molecular mass 
species. 

0.9 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.-1 This standard (Part I/Sec 1) prescribes method for determination 
of the dilute-solution viscosity of polymers and the calculation of molecular 
mass. 



*Rules for rounding oil numerical values (revised). 
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2. TERMINOLOGY 

2.1 For the purpose of this standard, definitions given in IS : 2828-1964* 
shall apply. 

3. QUALITY OF REAGENTS 

3*1 Unless specified otherwise, pure chemicals and distilled water ( see 
IS : 1070-I977f ) shall be employed in tests. 

Note — ' Pure chemicals' shall mean chemicals which do not contain 
impurities that affect the results of analysis. 

4. APPARATUS 

4.1 Volumetric Flasks — 100-ml or other size found convenient. 

4.2 Transfer Pipettes — sizes between 1 and 25 ml, as required. Trans- 
fer pipettes for use with polymer solutions should have about 2 mm cut 
from their lower tips to permit more rapid transfer of the solution to the 
viscometer. 

4.3 Constant Temperature Bath — capable of maintaining Jb 0*1°C at 
the desired operating temperature (usually between 25 and 135°G). Less 
stringent temperature control ( jz 0'2°C ) is satisfactory upon demonstra- 
tion that the precision of the results is not affected. 

4.4 Viscometer — glass, capillary type. Efflux time for the solvent and 
temperature used shall be greater than 200 seconds ( except that efflux time 
for semi-micro viscometers shall be greater than 80 seconds ), to eliminate 
the need for kinetic-energy corrections. 

Note — Two types of viscometers, commonly used are as follows: 

The first type is a constant-volume device of simple construction, recommended 
for use where solution viscosity is to be measured at a single concentration, as for 
determination of the viscosity number or logarithmic viscosity number. It may also 
serve for the determination of the limiting viscosity number through measurement 
of several solutions having different concentrations. 

The second type of viscometer, commonly called a dilution viscometer, is a 
time-saving device for the determination of limiting viscosity number since it does 
not require constant liquid volume for operation. Several concentrations of a 
polymer solution can be tested by adding a known quantity of the solvent at the test 
temperature directly to the viscometer, mixing, measuring the viscosity and then 
making the next dilution. The viscosity of the pure solvent shall be measured 
separately. 



♦Glossary of terms relating to plastics industry. 

fSpecincationfor water for general laboratory use ( second revision ). 



IS : 8543 ( Part I/Sec 1 ) - 1978 

An alternative procedure is to start with the minimum volume of the pure 
solvent, then add aliquots of a concentrated stock solution to the viscometer to 
obtain values of the viscosity ratio at successively higher concentrations. The choice 
of procedures is dictated by the range of volumes with which the viscometer operates 
and the range of concentrations desired for test. 

4.5 Timer — graduated in divisions of (H second or less. 

4.6 Thermometer — suitable for the specified test temperature and 
conforming to IS : 4825-1968*. 

4.7 Fritted Glass Filter Funnel — coarse grade. 

5. MATERIAL 

5.1 Solvents as required or as recommended in Appendix A. 

5.2 Heat-Transfer Liquid — for constant-temperature bath. 

Note — The following materials have been found suitable as heat transfer 
liquids: 

a) Silicone oil; 

b) Mineral oil; 

c) Groundnut oil; 

d) Water; and 

e) Water-miscibre liquid, such as glycerol or ethylene glycol. 

The material selected shall not discolour or smoke on prolonged selected 
exposure at the test temperature; in some cases discolouring may be inhibited by 
the use of an antioxidant. The use of water or water-miscible liquid facilitates 
cleaning glassware used in the test. 

5.3 Nitrogen — for purging. 

6. PREPARATION OF SAMPLE 

6.1 The sample need not be predried or conditioned unless previous 
specific knowledge, for example that the material is known to be hygro- 
scopic, makes such pretreatment desirable ( see Appendix A ). 

6.2 If it is known that the sample dissolves only slowly in the selected 
solvent, pretreatment to reduce the particle size of the sample may be 
advisable. 

Note — Some samples can be pulverized conveniently in a rotary cutting mill 
with a 20-mesh screen at the outlet of its pulverizing chamber. The Wiley mill, 
widely available from scientific supply houses, has been found satisfactory. Care 
should be taken to avoid overheating the sample during pulverization, which might 
lead to thermal degradation. Low-melting polymers, or hard, tough samples, often 
may be satisfactorily pulverized only at very low temperature, for example, in the 
presence of dry ice or liquid nitrogen ( see Appendix A ). 



♦Specification for laboratory and reference thermometers. 
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7. PROCEDURE 

7.1 Weigh the sample ( see Appendix A for size and tolerance ) in a tared 
100-ml volumetric flask ( or weigh and transfer quantitatively to the 
flask ). If the sample is known to oxidize easily in the subsequent dissol- 
ving step, the flask may be purged with nitrogen. 

Note 1 — Other sizes of volumetric flasks may be used, depending on visco- 
meter size and amount of sample availabl e. If another size flask is used, adjust the 
sample weights, solvent and solution volumes accordingly. 

Note 2 — For greatest reliability of results and in the absence of specific 
information ( see Appendix A ), select the sample size on the basis of experience to 
give a viscosity ratio near 1*5. If several concentrations of a solution of a single 
sample are to be used ( see Note 3 ), select them so that the viscosity ratio falls in 
the range from 1*2 to 2*0. 

Note 3 — Prepraration of a single solution may often suffice, either for determin- 
ing the viscosity ratio or logarithmic viscosity number, or as a stock solution for 
use in a dilution viscometer to determine the limiting viscosity number. If more 
than one solution concentration is desired, weigh a series of specimens ( often four ) 
into separate flask, selecting the specimen weights to give the desired solution 
concentration. Duplicate specimens may be prepared if desired. 

7.2 Add approximately 50 ml of solvent to each solution flask, purge with 
nitrogen if necessary, and shake the flask once every 10 minutes until 
solutionis complete (alternatively, use a laboratory shaker). Elevated 
temperature may enhance solution rate ( see Appendix A ) but should be 
used with caution since some polymers and solvents have limited high- 
temperature stability. If solution is carried out at an elevated temperature 
subject the flask of pure solvent to the same conditions as the polymer 
solution. 

Note — Complete solution of all the specimens is essential. When solution 
appears complete, examine the flask with care to be sure that no undissolved 
material, gel particles, or foreign matter is present, 

7.3 Place the volumetric flask containing the solution and the pure 
solvent in the constant-temperature bath maintained at the test tempera- 
ture. Add solvent to the solution flask to a total volume of about 99 ml 
using solvent maintained at the bath temperature. Mix the solution 
thoroughly, and replace in the bath. After temperature equilibrium has 
been achieved ( 10 to 30 minutes ) complete the dilution to the 100-ml mark 
by adding solvent maintained at the test temperature, using a transfer 
pipette. Mix the contents of the flask thoroughly. 

Note — Be sure that the solution is uniformly mixed. If the test temperature 
is above ambient, avoid cooling the flask excessively while mixing. 

7 A Where necessary to prevent oxidation, purge the viscometer with a 
slow stream of nitrogen With the viscometer permanently positioned 
in the constant-temperature bath at the required temperature, transfer 
a suitable amount of solution into the viscometer using a suitably 



IS : 8543 ( Part I/Sec 1 ) - 1978 

modified transfer pipette. The amount varies with the type of viscometer 
used. If necessary, filter the solution through a fritted-glass filter or 
equivalent into the viscometer taking care not to lose solvent in the process 
( pressure filtration ). Filtration is usually desirable. 

Note — If the solution is to be handled at elevated temperatures, the transfer 
pipette may be fitted with a suitable heating mantle to retard precipitation of 
polymer from the solution during the transfer. 

7*5 After temperature equilibrium has been achieved ( a minimum of 
10 minutes ), bring the liquid level in the viscometer above the upper 
graduation mark by means of gentle air ( or preferably, nitrogen ) pressure 
applied to the arm opposite to the capillary. Allow the solution to drain 
through the capillary. Start the timer exactly as the meniscus passes the 
upper graduation mark and stop it exactly as the meniscus passes the 
lower mark. 

7*6 Determine the efflux time at least three times each for the solution 
and for the pure solvent. Three consecutive readings should agree to 
within 0*1 second or 0*1 percent of their mean, whichever is greater. Larger 
variations may result from foreign material in the viscometer or from 
inadequate temperature control and require repetition of the experiment 
after their cause is located and corrected. 

ft s CALCULATIONS 

8.1 Viscosity Ratio — -Calculate the viscosity ratio from the average 
efflux time for the solvent, t and the average efflux time for the solution 
t t as follows: 

Viscosity ratio = tjt 

Note — Strictly, the viscosity ratio is defined as 73/730 where 73, 730 are the viscosi- 
ties of the solution and solvent respectively, and are related to the corresponding 
efflux time by: 

7] =ctG — E<Tlt* 

7]o = CtoQo — EQojtofi 
where C and E are constants for the particular viscometer used. The equation 
in 8.1 follows if the second term in these relations, a kinetic-energy correction, is 
negligible, and the respective solvent and solution densities, Qo and G are subs- 
tantially equal. The kinetic-energy correction is negligible for the recommended 
viscometers and efflux times. 

8*2 Logarithmic Viscosity Number — Calculate the logarithmic 
viscosity ratio for each solution concentration as follows: 

Logarithmic Viscosity Number — l n ( 75/730 )/C 
where /„ ( r\f r i0 is the natural logarithm of the viscosity ratio and C is 
the solution concentration in grams per millilitre ( grams per millilitre of 
solution). The units of logarithmic viscosity number are, therefore, 
ml/g. 

8 
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8.3 Limiting Viscosity Number — Plot the logarithmic viscosity 
number versus concentration, for several solution concentrations, on 
rectilinear graph paper. Draw the best straight line through the points 
and extrapolate it to 2ero concentration. The limiting viscosity number 
( v] ) is the intercept of the line at zero concentration. 

Note 1 — The viscosity number ( r\ — */]o)/7]oC may be calculated and plotted 
versus concentration on the same graph with the logarithmic viscosity number. The 
two lines should extrapolate to the same point ( the limiting viscosity number ) at 
C — 0; plotting both functions may serve to fix the limiting viscosity number with 
greater accuracy. If the limitation on viscosity ratio stated in Note 2 ( 7.1 ) is 
observed, the extrapolation lines should be accurately straight. 

Note 2 — For some polymer-solvent systems, it may be demonstrated that the 
slopes of the lines of viscosity number and logarithmic viscosity number versus 
concentration are closely similar for all samples normally encountered. 

9. PRECISION AND ACCURACY 

9.1 For most polymer-solvent systems, the logarithmic and limiting 
viscosity numbers may be determined with a standard deviation for 
reproducibility of about l'O ml/g. Since the viscosity numbers are 
available only from these measurements, accuracy of their values has no 
meaning. 

10. REPORT 

10.1 The report shall include the following. 

10.1.1 Complete identification of the sample tested. 

10.1.2 Conditioning procedure, if any. 

10.1.3 One or more of the following: 

a) The viscosity ratio, given to one significant figure beyond the 
decimal point followed by the concentration of the test solution 
in g/ml. 

b) The logarithmic viscosity number in xnl/g carried to one signifi- 
cant figure beyond the decimal point followed by the concentra- 
tion of the test solution in g/ml. 

c) The limiting viscosity number in ml/g, carried to the decimal 
point. 

10.1.4 The solvent employed and the test temperature. 

Note — ISO Draft Recommendation No. 1628 Directives for the standardization 
of methods for the determination of the dilute solution viscosity of polymers, 
differs from this method in the following respects: 

a) Application of kinetic-energy corrections are different such that errors 
in viscosity ratios may be as high as 3 percent depending on flow times 
and viscometer type, and 

b) The recommended test temperature is 27 ± 0*1°C. 

It is, therefore, recommended that caution be exercised when comparing data 
obtained by both methods. 
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APPENDIX A 

( Clauses 5.1 and 6 ) 

DETAILS OF MATERIALS AND PROCEDURES FOR 
IMPORTANT POLYMER TYPES 

A-l. POLYAMIDE 

A-l.l Recommended solvents are formic acid ( 90 ± 0*2 percent in 
water ) or m-cresol, melting point 11 to 12°G. 

A-l. 2 Recommended dissolving conditions are for formic acid, 30 °C; for 
m-cresol, 2 hours Max at 95 to 100°C or 8 hours at 50°C. 

A-l. 3 The recommended test temperature is 27 ± 0*1°C. 

A-l. 4 The recommended solution concentration is 0"005 ± 0*000 02 g/ml. 

A-2. POLYCARBONATE 

A-2.1 Recommended solvents are methylene chloride ( purified grade ) 
and dry ^-dioxane, 60°C. 

A-2. 2 Recommended dissolving temperatures are; for methylene chloride, 
30°C; for^-dioxane, 60°C. 

A-2. 3 If pigments or other fillers are present, the resin shall be dissolved 
in methylene chloride and the solution filtered. The methylene chloride 
shall be evaporated from the resulting clear solution to leave the resin in 
the form of a thin film. After this has been dried for several hours at 
125°C, samples shall be taken for viscosity measurement. 

A-2. 4 The recommended test temperature is 27 ± 0'1°C. 

A-2* 5 The recommended solution concentration is 0*004 ± 0*000 2 g/ml, 
or by convenient dilution from 00 10 ± 0*000 02 g/ml. 

A-3. POLY ( ETHYLENE ) TEREPHTHALATE 

A-3.1 Recommended solvents are o-chlorophenol (melting point 0°C ) or 
a mixture of L part trichloroacetic acid and 3 parts dichloromethane. 
Solvents should contain less than 0*15 percent water. 

CAUTION — Since j&-chlorophenol is toxic, appropriate measures 
must be taken to avoid breathing its vapours or 
contact of the liquid with skin or eyes. 

10 
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A-3,2 The samples should be dried to a water content of 003 percent or 
less. Drying may be carried out at 100°C for about 3 hours under a 
pressure of 1 mmHg or less. 

A-3.3 Recommended dissolving conditions are 2 to 3 hours at 90 to 1C0°C. 

A-3.4 The recommended test temperature is 27 ± 0'1°C. 

A-3.5 The recommended solution concentration is 0*005 ± 0*000 2 g/ml. 

A-4. POLY METHYLMETHACRYLATE 

A-4.1 Recommended solvent is 1,2-dichloroethane ( ethylene dichloride ), 
reagent grade. 

A-4. 2 Pretreatment of the sample should not include cutting or grinding 
in such a way as to cause shear degradation of the polymer. 

A-4. 3 Recommended dissolving conditions are 24 hours at 3G°C. 

A-4, 4 The recommended solution concentration is 0*002 ± O'OOO 02 
g/ml; but the recommendations of Note under 7.2 should be construed 
to supersede this. 

Note — The limiting viscosity number may be estimated from data obtained 
at a single concentration by use of the following equation; 

( ij ) = ( 2* '*/C ) [ Tj/yjo — 1 — U ( vj/tjo ) I 1 '* ( see 8.1 and 8.2 for explanation ) 

A-5. POLY ( VINYLCHLORIDE ) 

A- 5.1 The recommended solvent is cyclohexanone, boiling point 155 to 
156°G (760 mmHg). 

A-5.2 Samples should be dried to a moisture content below 0*1 percent. 

A-5.3 The recommended dissolving temperature is 85 i 10°C. 

A-5.4 The recommended test temperature is 27 ± 0'1°C. 

A-5.5 The recommended solution concentration is 002 ±_ 0*00002 g/ml. 

Note — The limiting viscosity number may be estimated from data obtained at 
a single concentration by use of the following equation: 

(n) = i [(*] — nO/V?] + i [^ ( 7 l/^o)/C] {see 8.1 and 8.2 for explanation) 
A-5.6 Precision 

A-5.6.1 Repeatability — Duplicate results by the same analyst should 
not be considered suspect unless they differ by more than 1 percent. 

A-5.6.2 Reproducibility — The average result of two determinations 
reported by one laboratory should not be considered suspect unless it 
differs from that of another laboratory by more than 2 percent. 

11 
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5378-1969 Polyethylene, cane 

6307-1971 Rigid PVC sheets 

6627-1972 Dimethyl phthalate plasticizer 

6746-1972 Unsaturated polyester resin systems for low pressure fibre reinforced plastics 

7166-1974 Cellulose acetate flakes 

7188-1974 Methods of test for cellulose acetate flakes 

7277-1974 Code of practice for safe use of polyethylene in contact with foodstuffs, 
pharmaceuticals and drinking water 

7288-1974 Code of practice for safe use of polyvinyl chloride ( PVC ) and its copoly- 
mers in contact with foodstuffs, pharmaceuticals and drinking water 

7328-1974 High density polyethylene materials for moulding and extrusion 



IS: 

7888-1976 Methods of test for flexible polyurethane foam 

7933-1975 Polyurethane foam for domestic mattresses 

7961-1975 Code of practice for safe use of styrene polymers in contact with foodstuffs, 

pharmaceuticals and drinking water 
8255-1976 Flexible load bearing polyurethane foam components for vehicles 
8543 (Part II/Sec 1 )-1977 Methods of testing plastics : Part II Testing of materials 

before moulding, Section 1 Determination of apparent density of moulding 

materials that can be poured from funnel 
8543 ( Part II/Sec 2 )-1977 Methods of testing plastics : Part II Testing of materials 

before moulding, Section 2 Determination of apparent density of moulding 

material that cannot be poured from a funnel 

8543 ( Part II/Sec 3 )-1977 Methods of testing plastics : Part II Testing of materials 

before moulding, Section 3 Determination of bulk factor of moulding 

material 
8543 ( Part XHI/Sec 1 )-1977 Methods of testing plastics : Part XIII Tests for 

specific products, Section 1 Methods for sampling ^and tests for plastics 

buttons ( thermosetting ) ( superseding IS : 1465 ) 



